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1 

Elektroniikkalaite ja nnenetelrna elektroniikkalaitteessa 

Taman keksinndn kohteena on patenttivaatimuksen 1 johdannon 
mukainen elektroniikkalaite. Lisaksi Taman keksinnon kohteena on 
5 lisaksi patenttivaatimuksen 8 johdannon mukainen menetelma elektro- 
niikkalaitteessa. 

Henkiloiden paremman liikkuvuuden sallimiseksi on tunnetun tekniikan 
mukaisesti kaytettavissa langattomia viestimia, kuten johdottomia puhe- 
10 limia ja m at ka viestimia. Matkaviestimista erittain suuren suosion on 
saavuttanut kannettava matkapuhelin, joka voi olla esimerkiksi digitaa- 
linen GSM-standardin (Global System for Mobile Communications) mu- 
kainen solukkoverkkoon perustuvassa matkaviestinjarjestelmassa toi- 
miva matkapuhelin. 

15 

Erilaisten tietojen taltentamiseksi on tunnetusti kaytettavissa laitteita 
kuten muistikirjamikroja, pienia kadessa pidettavia tietokoneita tai PDA- 
laitteita (Personal Digital Assistant). Naihin laitteislin voidaan tallentaa 
esimerkiksi kayttajSn antamia kalenteritietoja, muistiinpanoja, osoKetie- 

20 toja, puhelinnumeroita tai vastaavia tietoja. Tiedot naihin laitteisiin syo- 
tetaan tavallisesti nappaimiston avulla, mutta joihinkin laitteisiin voi- 
daan tallentaa tekstitietoa myos kirjoittamalla se suoraan kosketusher- 
kalle naytolle esimerkiksi kynamaisen esineen avulla, Naiden laitteiden 
suorituskyky lisaantyy jatkuvasti ja ne sisaltavat jo useita PC-laitteista 

25 (Personal Computer) tunnettuja ominaisuuksia. Joihinkin laitteisiin on 
saatavilla PCMClA-standardin (Personal Computer Memory Card 
International Association) mukaisia laajennuskortteja naiden laitteiden 
kytkemiseksi esimerkiksi matkapuhelimiin. Talloin esimerkiksi PDA- 
laitteiden avulla voidaan radioaaltoja hyvaksikayttaen langattomasti la- 

30 hettaa ja vastaanottaa esimerkiksi telekopioviesteja, lyhytsanomia 
(SMS, Short Message Service) ja muita tekstitiedostoja. Tassa selityk- 
sessa PDA-laitteella tarkoitetaan edella kuvatun mukaisia laitteita. 

Tunnetusti saatavilla on myos laitteita, joissa langattoman viestimen ja 
35 PDA-laitteen toiminnot on yhdistetty. Eras tallainen tunnettu laite on 
Nokia Communicator 9110, jonka avulla voidaan olla yhteydessa Inter- 
net-verkkoon, suorittaa matkapuhelintoimintoja, kuten puhelun vas- 
taanotto ja puhelinnumeron valinta, ja vastaanottaa esimerkiksi teleko- 
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pioviesteja. Langattomien viestimien, kuten matkapuhelimien, ominai- 
suudet lisaantyvat jatkuvasti ja kasittavat tavallisesti toimintoja esimer- 
kiksi henkiloiden ja yritysten puhelinnumeroiden tallentamiseksi. Tassa 
selityksessa langattomalla viestimella tarkoitetaan sellaista langatonta 
5 viestinta, joka sisaltaa edella kuvatun PDA-laitteen tai vastaavan 
laitteen toimintoja. 

Nykyisissa edella kuvatun kaltaisissa langattomissa viestimissa ja 
muissa elektroniikkalaitteissa, joissa kaytetSan nappaimistda, nap- 

10 paimiston toteutuksen suurimpana ongelmana on suuri liityntalinjojen 
maara erityisesti silloin, kun nappaimisto sisaltaa runsaasti nSppaimla, 
kuten numeronappaimet ja kirjainnappaimet. Esimerkiksi Nokia 9110 
Communicator -kommunikointilaitteessa on seks numeronappaimisto 
etta tietokoneiden nappaimistoa olennaisesti vastaava, mutta pieniko- 

15 koisempi kirjainnappaimisto. Toiminnaltaan nappaimisto on suhteelli- 
sen yksinkertainen, mutta suuren liityntalinjojen lukumaaran vuoksi 
sovelluskohtaisesti ohjelmoitavan integroidun piirin (ASIC, application 
specific integrated circuit) koko kasvaa, jolloin piirin hinnan nousun 
seurauksena myds lopullisen laitteen hinta nousee. 

20 

Kukin liityntalinja vaatii liityntaelimen toteuttamisen sovelluskohtaisesti 
ohjelmoitavalle integroidulle piirille. Tama liityntaelin kuluttaa huomat- 
tavasti enemman sovelluskohtaisesti ohjelmoitavalle integroidun piirin 
toteuttamisessa kaytettavan puolijohdesirun pinta-alaa kun esimerkiksi 

25 muiden logiikkatoimintojen aikaansaaminen. Talloin liityntalinjojen 
lukumSara" kasvattaa puolijohdesirun pinta-alaa ja toisaalta rajoittaa 
merkittavassa maarin sovelluskohtaisesti ohjelmoitavalle integroidulle 
piirille toteutettavissa olevien toimintojen lukumaaraa. Langattomissa 
viestimissa kaytettyjen sovelluskohtaisesti ohjelmoitavien integroitujen 

30 piirien liityntalinjojen lukumaara ei ole juurikaan muuttunut eri sukupol- 
vien valilla. Samaan aikaan sovelluskohtaisesti ohjelmoitavien integ- 
roitujen piirien valmistusteknologia on kehittynyt 0,55 jim viivanjevey- 
desta 0,18 urn viivanleveyteen ja logiikan pakkaustiheys on kuusitoista- 
kertaistunut. Koska samansuuntainen kehitys todennakoisesti jatkuu, 

35 liityntalinjat muodostavat entista merkittavamman rajoituksen sovellus- 
kohtaisesti ohjelmoitavien integroitujen piirien toteutukselle. 
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Jokainen sovelluskohtaisesti ohjelmoitavalle integroidulle piirille 
kytkettava nappaimiston liityntalinja taytyy suojata sahkostaattista 
purkausta (ESD, electrical static discharge) vastaan. Nappaimisto on 
erityisen arka sShkostaattisesta purkauksesta johtuville ongelmille. 
Taman takia PDA-ominaisuuksia sisaltavien langattomien viestimien 
suunnittelussa on ollut ongelmia nappaimiston sahkostaattisen suoja- 
uksen kanssa. Nykyisilla 0,25-0,35 viivanleveyden sovelluskohtai- 
sesti ohjelmoitavilla integroiduilla piireilla ei pysty toteuttamaan riittavaa 
sahkostaattista suojausta sovelluskohtaisesti ohjelmoitavaan integroi- 
tuun piiriin sisSisesti vaan suojaus on toteutettava sovelluskohtaisesti 
ohjelmoitavan integroidun piirin ulkopuolisilla komponenteilla. Taman 
takia sahkostaattiselta purkaukselta suojaavat komponentit kasvattavat 
piirilevyn pinta-alaa seka samalla hintaa. Lisaksi tilanne vain vaikeutuu 
tulevaisuudessa sovelluskohtaisesti ohjelmoitavien integroitujen piirien 
valmistusteknologioiden siirtyessa yha kapeampiin viivanleveyksiin. 

Sellaisissa langattomissa viestimissa, joissa nappaimisto on toteutettu 
langattoman viestimen liukuvaan tai kaantyvaan elemerrttiin, ongelma- 
na on toteuttaa langattoman viestimen ja nappaimiston valinen raja- 
20 pinta, koska tunnetun tekniikan mukainen piirilevyn avulla toteutettu 
langattoman viestimen nappaimisto vaatii yli kymmenen erillista 
signaalia. Mita enemman signaaleja joudutaan viemaan taman rajapin- 
nan yli, sita monimutkaisempi, kalliimpi ja vikaherkempi toteutuksesta 
tulee. Lisaksi edella mainitun mukaisissa piirilevyn avulla toteutetuissa 
25 nappaimistoissa on se ongelma, etta ne ovat melko paksuja. 

Eras edella kuvatun kaltainen tunnettu elektroniikkalaite, jossa on 
pyritty ratkaisemaan edella esitettyja ongelmia, on esitetty patentissa 
US-5584054. Elektroniikkalaite kasittaa runkoon lirtetyn kosketusherkan 

30 nayton, jolloin elektroniikkalaitteen toimintoja voidaan ohjata nayton 
aktivointialuelta koskettamalla. KosketusherkkS naytto kasittaa myos 
nayttoalueen. jossa voidaan esittaa esimerkiksi matkapuhelimista 
tuttuja tietoja, kuten puhelinnumeroita. Kosketusherkan nayton yhtey- 
dessa toimii saranan avulla liikkuvaksi jarjestetty jaykka kansiosa, joka 

35 on kaannettavissa suljettuun asentoon kosketusherkan nayton paalle. 
Kansiosaan tehtyihin aukkoihin on jarjestetty myos mekaanisesti toimi- 
vat aktivointielimet eli nappaimet siten. etta kansiosan suljetussa 
asennossa aktivointielimia painettaessa ne koskettavat kosketusherkan 



10 



15 
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nayton aktivointialueita ja siten valittavSt esimerkiksi sormen painalluk- 
sen naytolle laitteen toimintojen aktivoimiseksi. Patentissa US-5584054 
esitetty elektroniikkalaite toimii matkapuhelimena, kun kansiosa on 
suljetussa asennossaan. Elektroniikkalaite toimii lisaksi PDA-laitieena. 
5 kun kansiosa on avatussa asennossaan, jolioin elektroniikkalaitteen 
toimintoja voidaan ohjata koskettamalla nayton aktivointialueita suo- 
raan esimerkiksi sormella tai kynamaisella esineella. Kansiosan 
avatussa asennossa nappaimien painamisella ei o!e vaikutusta, koska 
kansiosan tassa asennossa nappaimien Hike ei ulotu kosketusherkkaan 
10 nSyttoon asti. Elektroniikkalaitteen kansiosan sarana on varustettu 
kytkimella, joka tunnistaa kansiosan asennon ja ohjaa elektroniikka- 
laitteen toimintaa. Kansiosa toimii myos kosketusherkkaa nayttoa 
suojaavana kantena. Tunnetun tekniikan mukaisesti saatavilla on myos 
matkapuhelimia, joissa on avattavissa ja suljettavissa oleva tasomai- 
15 nen, lapinakymaton ja matkapuhelimen mnkoon sijoitettua nappaimis- 
toa suojaava jaykka kansi. Kanteen on usein jarjestetty myos aukko, 
jonka lavitse matkapuhelimen naytto tai nayttoalue voidaan lukea. 
Usein kanteen on sijoitettu myos matkapuhelimen mikrofoni, jolioin 
kansi on avattava puhelun ajaksi. 

20 

Edella kuvatun keksinnon mukaisessa elektroniikkalaitteessa ei pystyta 
kayttamaan nappalmistoa ja koko nayttoa yhtaaikaa. Kun kansiosa on 
suljettu nappainten kayttda varten, on mahdollisesta nayttoalasta 
kaytossa vain pieni osa. Kun osa nayton alasta on varattu aktivointialu- 

25 eiksi, naytoMIS ei pystyta esittamaan yhta paljon tietoa kuin elektroniik- 
kalaitteissa, joissa on erillinen nappaimisto ja nSytto. Kun elektroniik- 
kalaitteen kansiosa on auki ja elektroniikkalaitetta kaytetaan kosketus- 
nayton avulla, kaytossa ei ole edelleenkaan koko nayton alaa, koska 
osa nayton alasta on varattu aktivointialueiksi. Lisaksi kayttajan on 

30 erittain vaikeata saada mitaan muuta palautetta aktivointialueen 
painamisesta, kuin mahdolliset muutokset naytolla. 

TSman keksinnon eraMna tarkoituksena on saada aikaan elektroniikka- 
laite, jonka koko nayttdala ja nappaimisto on samanaikaisesti kayt6ssa. 
35 Tama tarkoitus voidaan keksinnon mukaisesti saavuttaa toteuttamalla 
nappaimisto nayton sijaan erillisena esiin liukuvana tai kaantyvana 
elementtina. Keksinnon toisena tarkoituksena on saada aikaan elektro- 
niikkalaite, jossa nappalmiston rajapinta olisi huomattavasti perinteista 
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ratkaisua yksinkertaisempi. Tama tarkoitus voidaan keksinnBn mukak 
sesti saayuttaa toteuttamalta nappaimisto kosketusherkan elimen 
avulla. Kolmantena keksinnon tarkoituksena on saada aikaan elektro- 
niikkalaitteen nappaimisto, joka antaa kayttsplle valittdman palautteen 

5 painalluksen onnistumisesta. Tama tarkoitus voidaan keksinnon 
mukaisesti saavuttaa asentamalla kosketusherkan elimen paSlle 
perinteisen kaltainen nappaimistomatto. Keksinnon neljantena tarkoi- 
tuksena on saada aikaan elektroniikkalaitteen nappaimistoelementti, 
joka olisi tunnetun tekniikan mukaisiin ratkaisuihin verrattuna huomatta- 

10 vasti ohuempi. Tama tarkoitus voidaan keksinnon mukaisesti saavuttaa 
toteuttamalla nappaimisto kosketusherkan elimen avulla. 

Tasmallisemmin sanottuna keksinnon mukaiselle elektroniikkalaitteelle 
on tunnusomaista se, mika on esitetty patenttivaatimuksen 1 tunnus- 
15 merkkiosassa. Lisaksi keksinnon mukaiselle menetelmaile on tunnus- 
omaista se mika on esitetty patenttivaatimuksen 8 tunnusmerkkiosassa 

Nyt esilla olevalla keksinnolla saavutetaan merkittavia etuja tunnetun 
tekniikan mukaisiin ratkaisuihin verrattuna. Kun elektroniikkalaite on 
20 varustettu esiin liukuvaan tai kaantyvaan elementtiin toteutetulla 
nappaimistolla, nSytosta ei tarvitse varata erillisia aktivointialueita 
nappaimistoksi, vaan koko nayttoalue jaa esitettavan tiedon nayttami- 
seen. Kun nappaimisto on toteutettu kosketusherkan elimen avulla, 
nappaimiston ja elektroniikkalaitteen rungon valinen rajapinta yksin- 
25 kertaistuu huomattavasti ja I/O (input/output) signaalien maaraa voi- 
daan vahentaa parhaimmillaan kahteen, jolloin rakenteesta tulee 
huomattavasti yksinkertaisempi, halvempi ja vahemman altis vioittumi- 
selle. Kun kosketusherkan elimen paalle on asennettu tunnetun teknii- 
kan mukainen nappaimistomatto. kayttSja saa mahdoHisimman hyvSn 
30 palautteen painettaessa jotain nappainta, mika on erittain tarkea 
kayttoliittyman ominaisuus. Varsinkin henkiloiden, joilla on isokokoiset 
sormet, on huomattavasti heipompi kayttaa" matkaviestimien yleensa" 
pienia nappaimia oikein, jos kayttajalla on hyva nappaintuntuma 
nappaimistoon. Kayttajalle pystytaan luomaan hyva nappaintuntuma 
35 kayttamalla edullisesti kosketusherkan elimen paalla perinteisen 
kaltaista nappaimistomattoa. 



Keksintoa selostetaan seuraavassa tarkemmin viitaten samalla oheisiin 
piirustuksiin, joissa 



kuva 1 esittaa keksinnon eraan edullisen suoritusmuodon mukaista 




kuva2 esittaa kuvan 1 mukaista elektroniikkalattetta ylhaaltapain 
katsottuna ja nappaimistpelementti runko-osan sisaan tyon- 
nettyna, 

kuva 3 esittaa kuvan 1 mukaista \ etek^riiikkalaitetta katsottuna 
leikkauksen A-A suunnasta, 

kuva 4 esittaa elektronlikkalaitetta kaaviokuvana ja erasta eduliista 
kosketusherkan elimen toteutusta, 



kuva 5 esittaa keksinnon eraan edullisen suoritusmuodon mukaista 
elektroniikkalajtetta, jossa nappaimiste on toteutettu esiin 
kaantyyaSn elementtiin, 



kuva 6 esittaa kuvan 5 mukaista elektroniikkalaitetta ylhaaltapain 
katsottuna ja nappaimistoelementti suljetussa asennossa 

Keksinnon mukaista elektroniikkalattteen napp#inriistoa voida kayttaa 
esimerkiksi PDA-laitteissa. kanr^ttavissa tietokoneissa ja langattomis- 
sa viestimissa. Tassa selostuksessa kayjtetSSn esimerkkina elektroniik- 
kalaitteesta langatonta viestinta. Kuvassa 1 on esitetty eras keksinnon 
mukainen langaton viestin 1, joka kasittaa nappaimistdelementin 3 ja 
runko-osan 2. jonka etupaneeliin 2a on sijoitettu naytto 5, mikrofoni 6, 
kuuloke 7 ja mahdollisesti yksi tai useampia toimintonappaimia 8. On 
selvaa, etta mm. osa toimintonappaimista 8 voi olla sijoitettu myos 
muuhun osaan koteloa kuin etupaneeliin 2a. Nappaimistoelementtiin 3 
on sijoitettu langattoman viestimen nappaimisto 4. Lisaksi runko-osaan 
on jarjestetty tunnistinelin 27, kuten kytkin, joka tunnistaa onko nap- 
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naytto (Liquid Crystal Display), joka tunnistaa voimakkuudeltaan my6s 
erittain heikon kosketuksen. LCD-naytto on varustettu esimerkiksi 
kosketusherkalla kalvolla tai muulla vastaavalla myds kosketuskohdan 
tunnistavalla ja sinansa tunnetulla teknjikalla Kuri i»ppaimist6elementti 
ei ole esilla, eli se on tydnnetty ^f\^0^0^^^k^ar\ 2 mukaises- 
ti, tama kosketusherkkS na^6 5^ kSs^^ joukori 9 akti- 

vointialueita laitteen 1 puhelutoimintojen aktivoimiseksi aktivointialuei- 
den 13 kosketuksen avulla ja edullisesti ainakih yhden nayttoalueen 10 
vaihtelevien tietojen, kuten puhelinnumeron, laitteen 1 akun tilan 1 1 ja 
laitteen 1 vastaanottaman signaalin voimakkuuden 12, esittamiseksi. 
Kayttaja aktivoi toimintoja tavallisesti sormen ja kevyen painalluksen 
avulla, mutta painallus voidaan kulloinkin kaytetyn kosketuksen tunnis- 
tustekniikan niin salliessa suorittaa myos kynamaiselia esineella tai 
vastaavalla. Painettavat kohdat eli aktivointialueet 13 laitteen 1 eri 



20 



25 



30 



ohjainohjelman avulla piirtyvin suorakulmioin, ympyrpin tai vastaavin 
kuvioin, joiden yhteyteen kirjoittuu tarvittaessa myos symboleita tai 
muita merkintoJS. Naiden aktivointialueiden 13 sek£ hayttdalueen 10 
koko, muoto ja sijoittelu voi vaihdella. Lisaksi n^yjtolii voi olla myos 
useita erillisia nayttoaluetta 10. 

Edella puhelutoiminnoilla tarkoitetaan edullisesti sellaisia toimintoja, 
joita pystytaan suorittamaan perinteisissa puhelimissa. joissa on muisti 
puhelinnumeroita ja niita vastaavia nimia varten. Tallaisia toimintoja 
ovat solttamlnen, tulevaan puheluun vastaaminen ja puhelinnumeron 
hakeminen muistista. Numeromuistin selaaminen voidaan suorittaa 
esimerkiksi toimintonappaimilla 8 tai selaamista varten luoduilla 
aktivointialueiila 13. 

3innot,\ 



35 



! kuten%s^ 

minen, kalenterin pito ja soittoaanen valinta, suoritetaan edullisesti, kun 
nappaimistdelementti 3 on vedetty runko-osari 2 alta esiin. TallCin 
kayttajalla on kaytossaan koko nayton 5 kokoinen nayttoalue 10 tietojen 
esittamiseen ja hyva nappaimisto 4 tietojen syottiarriista varten. On 
myos mahdollista, etta naytosta 5 oifi varattu o^ T aktivointialuejoukon 9 
kayttOOn, jolloin nayttoalueen 10 kSyttoiin ei jaa kuin osa nayton 5 
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pinta-alasta. Kuitenkin nappaimistoetementin ollessa esilla, aktivointi- 
alueiden tarve on pienempi. joten nayttdalueelle jaa edullisesti enem- 
man tilaa kuin nappaimistoelementin 3 ollessa tyojwettyna runko-osan 
2 sisaan. 

5 

Kuvassa 3 on esitetty eraan edulllseri suoritusmuodon mukaisen 
langattoman viestimen nappaimistdelementih 3 poikkileikkaus. Tama 
nappaimistoelementti 3 kasittaa edullisesti rungon 14, sinansa tunnetun 
kosketusherkan elimen 19 ja sinansa tunnetun nappaimistomaton 16, 
10 joka puolestaan koostuu esimerkiksi nappaimista 15a. 15b, joustineli- 
mista 17 ja tukielimesta 18. Joustinelin on edullisesti valmistettu jostain 
elastisesta materiaalista, ja se on kiinnitetty seka tukielimeen etta 
nappaimeen, eli se sitoo nappaimen ja tukielimen joustavasti yhteen. 



15 s'rten, etta nappain voidaan painaa ala-asentoon 15b, ja kun nappain 
vapautetaan, se palautuu takaisin yiaasentoon ,15a. Tukielin 18 on 
edullisesti jostain tukevasta materiaalista valmistettu levy, johon on 
jarjestetty reiat jokaista joustinelimen 17 varassa vipjevaan n^ppainta 
15a, 15b varten. Tukielin 18 on kiinnitetty reurioiltaOT tukevasti nap- 
20 paimistdelementin runkoon 14 srten, etta nappainten ollessa ylaasen- 
nossa 15a, jokaisen nappaimen kosketuselin 20 on oleellisesti saman 
valitun etaisyyden paassa kosketusherkasta; :elimesta. Tama etaisyys 
voi olla esimerkiksi 0,3-1 ,0 mm. 

25 Nappaimisto 4 on toteutettu siten, etta kosketusherkan elimen 19 paalle 
on asennettu nappaimista muodostettu nappaimistolevy 16. Tama 
nappaimistolevy asennetaan kosketusherkan elimen paalle kiinteasti. 
Edullisesti nappaimistolevy on nappaimistomatto. jolloin kayttaja saa 

/an palautteen 




35 



pelkastaan tuntuman perusteella katsoen kokoajan naytdlta kirjoituksen 
sujumista. Nappaimistolevyna 16 voidaan taman keksinnOn puitteissa 
kayttaa myos kalvoa (ei esitetty), edullisesti kuplakalvoa, johon on 
nappainten 15a, 15b hahmottamiseksi -tphty nappairHTierkinnat ;'£rSana_ 
nippaimistolevyn 16 valmistusvaihtoehtona on erillislsta nappaimista ja 
niita tukevasta tukilevysta (ei esitetty) muodostuva nappaimistolevy 16. 
Viela eraana vaihtoehtona on valmistaa nappaimistolevy 16 kaksivai- 
heisella ruiskupuristuksella. Talloin kehys on jotain jaykkaa materiaalia 
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15 



20 



25 



esim. jotain jaykkid muovia, jonka aukkoihin toisessa . yaiheessa 
muodostetaan ruiskupuristamalla : jostainc pehnrieammastM ja jousta- 
vammasta materiaalista esim. jostain pehmeasta muoviseoksesta 
nsppaimet (15a, 15b) siten, etta kenys ja i riappaimet muodostavat 
kiintean kokonaisuuden. 

Kosketusherkka elin 19 voidaan toteuttaa esimerkiksi siten, etta se 
muodostuu sopivimmin kahdesta oleellisesti suorakulmaisesta ja 
samankokoisesta kalvosta 19a, 19b (kuva 4), jotka on sovitettu valitulle 
etaisyydelle toisistaan ja sopivimmin oleellisesti yhdensuuntaisiksi. 
Paailimmainen kalvo, eli se, johon kosketus kohdistuu, on jotain 

stvuille kaksl jbhdinta Xin, Yin ja muut sivut on kytketty 0-potentiaaliin. 
Alempaan kalvoon kytketaan myos vierekkaisille sivuille johtimet Xout 
ja Yout. Xin ja Xout on kytketty kalvojen 19a, 19b samoille sivuille ja 
oleellisesti samaan kohtaan. Vastaavasti YJn ja Yout on kytketty 
kalvojen 19a. 19b samoille $ iy uil ifi j a o lii^e^i ^i^y^^fi . 

Kun nappain on painettuna ala-asentoon t5b. kosketuselin 20 painaa 
alia olevaa kosketusherkkaa elinta 19 niin suurella voimalla, etta 
paallimmainen kalvo 19a koskettaa alemman kalvon 19b pintaa, eli 
syntyy kontakti kalvojen valille. A/D-muunnin 22b havaitsee painamisen 
tutkimalla valiajoin, eli ns. pollaamalla, onko nappainta painettu. 
Tutkimisen ajaksi vakiojannite kytketaan edullisesti D/A-muuntimesta 
22a esim. Xin-linjaan ja mitataan Xout-linjan jannite. Jos jannite on 
oleellisesti nollasta eroava, nappainta on painettu, jolloin jannitearvosta 




kytketty. Taman jalkeen Y-koordinaatti saadaan vastaavasti kytkemalla 
30 Yin-linjaan edullisesti D/A-muuntimesta 22a vakiojannite ja mittaamalla 
YouMinjan jannite. Myos jannite Yout-linjassa on sita suurempi, mita 
lahempana kosketuskohta on reunaa, jplwn jolitihiet Yin ja Yout oh 
kytketty. X-koodinaatin selvittamisen ajaksi Yin kytketaan suuri- 
impedanssiseen tilaan, ettei se vaarista mittatulosta. Vastaavasti Xin 
35 kytketaan suuri-impedanssiseen tilaan, kun Y-koordinaattia selvitetaan. 

Toinen vaihtoehtoinen menetelma valmistaa kosketusherkka elin 19 on 
kayttaa EMFi-kalvoa (ei esitetty). EMFi-kalvo koostuu huokoisesta 
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polypropeenikalvosta, joka on pinnoHettu sahkoa johtavalla rnetallipin- 
nalla. Polypropeenikalvon huokosissa on sShk6inen varaus, jolloin 
EMFi-kalvoon kohdistuva voimavaikutus puristaa huokoista polypro- 
peenikalvoa, mika aikaansaa EMFi-kalvon sahkokentan volmakkuuteen 
muutoksen. Tama puolestaan aikaansaa varausten siirtymisen metalli- 
pintojen valilla. Tama varausten siirtyminen on havaittavissa kytkemalla 
metallipinnat ulkoiseen virtapiiriin, jossa mitataan virranvoimakkuutta 
tassa virtapiirissa. 



15 



20 



mm 



Tomassa vieMrrasrt'i inSpp^^ 
tusherkkaa elinta 19, jaa piirilevylle (ei esitetty) merkittavassa maarin 
enemman tilaa muille komponenteille. Vaihtdehtoisesti piirilevya 
pystytaan ohentamaan tai sen kokoa pystytaan pienerrtamiSan merkitta- 
vasti, jolloin myos langattoman viestimen i v^lmistusfcystannukset 
pienenevat merkjttavasti. jm^^^^i^^',^ ti^etun tekniikan 
mukaisissa toteutuksissa happ^imls^bfeyJ€«*isa ^eirtet^'piirrtevyLle. 
Keksinndn mukaisessa langattbmassa viestimessS 1 piirilevylle tarvit- 
see vetaa esimerkiksi vain nelja linjaa nappaimistoa varten. 

Keksinnon eraan edulllsen suoritusmuodon mukaiseen langattomaan 
viestimeen 1 on erittain helppoa vaihtaa nappaimiste 4, jossa on 
erilainen nappalnten 15a, 15b ulkoasu, sijainti, lukumaara tai merkitys. 
Tama onnistuu vaihtamalla langattomaan viestimeen halutunlainen 

inaatit ia 




voidaan tallentaa valmiiksi useita eri nappaimiston 4 ulkoasuja, jolloin 
nappaimiston vaihtamlnen onnistuu vaihtamalla langattomaan viesti- 
meen 1 nappaimistomatto 16 ja valitsemalla langattoman viestimen 1 

30 valikosta kyseists nappaimistdmattoa 16 vastaava asetus. TSsta 
, saavutetaan mm. se etu. etta langattpmia viestimia valmistavien 
yritysten ei tarvitse valmistaa erilaisia langattpmia viestimia jokaista eri 
kielialuetta varten, vaan sama langattoman viestimen malli soveltuu 
kaytettavaksi kaikkialla, jossa kaytetaan samaa tietoliikennestandardia. 

35 Valmistajien tarvitsee huomioida nappaimiston 4 ulkoasu aivan val- 
mistusprosessin lopussa asentamalla langattomaan viestimeen oikea 
nappaimistomatto 1 6 ja valitsemalla langattoman viestimen 1 valikosta 
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kyseista nappaimistdmattoa 16 vastaava asetus tai ohjelmoimalla 
nappainten koordinaatit ]a merkrtys vanhojen tilalle. 

Langaton viestin voidaan toteuttaa myds siten, etta" nippaimistdele- 
mentti 3 on jarjestetty runko-osan 2 suhteen ainakin yhden saranan 26 
avulla kiertyvaksi kuvan 5 mukaisesti. Tassa tapauksessa naytto 5 ja 
nappaimisto 4 on sijoitettu edullisesti siten. etta nappaimistoelementin 




10 Jotta nyt voitaisiin kayttaa puhelutoimintoja kaantarnatta na>paMmisto- 
elementtia esiin, langattomaan viestimeen oh jarjestetty edullisesti 
toinen naytto 24 ja toinen nappaimistft 25 kuvan 6 mukaisesti. Tama 
toinen nappaimisto 25 kasittaa edullisesti vaihCtaj^tt^vat:\n8^'p^imet: 
kaikkien puhelutoimintojen kayttamiseksi. Toinen naytta 24 on edulli- 

15 sesti sellainen, etta siina pystytaan esittamaan kaikki tarpeel linen tieto 
puhelutoimintojen kayttamiseksi. 

On selvaa, etta kaytannon sovelluksissa keksinnon mukainen langaton 
viestin 1 voi poiketa edella esitetyista suoritusmuodoista. Esimerkiksi 
20 langaton viestin 1 voidaan toteuttaa siten, etta nappaimisto' on jarjes- 
tetty runko-osaan 2 ja naytto 5 esiin liukuvaan tai ka3ntyv£3n naytto- 
elementtiin. On myos mahdollista asentaa seka nappaimisto 4, etta 
naytto 5 runko-osaan 2, mutta talloin langattoman viestimen koko 



25 



Nyt esilla olevaa keksintoa ei ole rajoHettu ainoastaan edella esitettyi- 
hin suoritusmuotoihin, vaan sita voidaan muunnella oheisten patentti- 
vaatimusten puitteissa. 



baapunux : 
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Patenttivaatimukset: 



10 



15 



2. 



Elektroniikkalaite (1), joka kasittaa edullisesti ainakin nappaimis- 
t6n (4), joka kasittaa ainakin yhden nappaimen (15a, 15b) langat- 
toman viestimen (1) toimintojen ohjaamiseksi, joka nappaimisto 

nittu nappaimisto (4) kasittaa lisaksi kosketusherkan elimen (19). 
etta mainittu nappaimistdlevy (16) on jarjestetty kiiriteasti koske- 
tusherkan elimen (19) paalle siten, etta nappSimen painallus on 
jarjestetty valitettavaksi kpsketusherkkaan elimeen ^^(19) dleeUisesti 
nappaimen (15a, 15b) tohdaite, - ^ 

taa valineet (21 , 22p) painaiiuskdhdan seivfflamiseksi kosketus- 
herkasta elimesta (19), jolloiri selvttetyn painaiiuskdhdan perus- 
teella on jarjestetty selvitettavaksi se, fnita nappainta (15a, 15b) 
on painettu. 

Patenttivaatimuksen 1 mukainen elektroniikkalaite (1), tunnettu 
siits, etta nappaimistolevy (16) on nappaimistdmatto. 



20 3. Patenttivaatimuksen 1 mukainen elektroniikkalaite (1), tunnettu 



25 



Patenttivaatimuksen 1, 2 tai 3 mukainen elektroniikkalaite (1), 
tunnettu siita, etta se kasittaa liukuvan nappaimistoelementin (3), 
johon nappaimisto (4) on sijoitettu. 



30 



35 



Patenttivaatimuksen 4 mul^i^ (1), 
kasittaa ainakin yhden ruhko-osah <2), tunnettu siita. etta nap- 
paimistdelementti (3). jolle on jarjestetty ensimmainen ja toinen 
aariasento, on jarjestetty liukuvaksi ensimmaisen ja toisen aa- 
riasennon valilia, jossa ensimmaisessa aariasennossa nap- 
paimistdelementti (3) on sopivimmin runko-osan (2) alia siten, etta 
nappaimisto (4) on ainakin osittain riakymattdmissa, ja tojsessa 
aariasennossa nappaimistoelementti (3) on sopivimmin siten, etta 
nappaimisto (4) on olennaisesti kokonaan esilla. 
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sittaa mnko-osan (2) suhteen kiertyvaksi jan'estetyn nappaimisto- 
elementin (3), johon nappaimisto (4) on sijoitettu. 




10 



siita, etta nappaimistoelementti (3>, jolle on jarjestetty enstmmah 
nen ja toinen aariasento, on jarjestetty kiertyvaksi ensimmaisen ja 
toisen aariasennon valilla, jossa ensimmaisessa aariasennossa 
nappaimistoelementti (3) on sijoitettu sopivimmin runko-osan (2) 
paalle siten, etta nappaimistoelementti (3) on jarjestetty nayton (5) 
suojaksi ja nappaimisto (4) on ainakin osittain nakymattomissa, ja 
toisessa aariasennossa nappaimistoelementti on sopivimmin si- 
ten, etta nappaimisto (4) ja naytto (5) oval olennaisesti kokonai- 
suudessaan esilla. 



15 8. Patenttivaatimuksen 7 mukainen elektroniikkalaite (1), tunnettu 
siita, etta siihen on jarjestetty toinen naytte (24) ja nappaimlste 
(25) elektroniikkalaitteen (1) yhden tai useamman toiminnon akti- 
voimiseksi edullisesti silioin, kun nappaimistdelementti (3) on en- 
simmaisessa aariaseonoss? 



Jonkin patenttivaatimuksen 4-8 mukainen elektroniikkalaite (1), 
tunnettu siita, etta se kas'rttaa asennontunnistuselimen (27) nap- 
paimistoelementin (3) asennon tunnistamiseksi. 



25 10. 



30 



Menetelma elektroniikkalaitteen (1) nappaimistdn (4) nappaimen 
(1 5a, 1 5b) painalluksen timnistamiseksi, jota nappaimistoa (4) 
kaytetaan elektroniikkalaitteen (!) tbimintojen ohjaamiseksi, jossa 
menetelmassa nappaimista (15a, 15b) rnuodostetaan nappaimis- 
tolevy (16), tunnettu siita, etta nappaimisto (4) rnuodostetaan 
kosketusherkasta elimesta (19), jonka paalle nappaimistaievy (16) 
jarjestetaan kiinteasti siten, etta nappaimen painallus valitetaan 
kosketusherkkaan elimeen (19) oleellisesti nappaimen (15a, 15b) 
kohdalle, ja etta elektroniikkalaitteessa (1) painalluskohta selvite- 
taan kosketusherkasta elimesta (19), jolloin selvitetyn painallus- 



painettu. 
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11. Patenttivaatimuksen 10 mukainen menetelma. tunnettu siita, etta 

12. Patenttivaatimuksen 10 mukainen menetelma, tunnettu siita, etta 
nappaimistdlevyna (16) kaytetaan kuplakalvoa. 

13. Patenttivaatimuksen 10, 11 tai 12 mukainen menetelma, tunnettu 
siita, etta elektroniikkalaitteeseen (1) muodostetaan liukuva nap- 
paimistSelementti (3), johon napp3imist6 (4) sijoitetaan. 

14. Patenttivaatimuksen 13 mukainen menetelma, jossa elektroniik- 
kalaitteeseen (1) muodostetaan ainakin yksi runko-osa (2), tun- 
nettu siita, etta nappaimistoelementti (3), jolla on ensimmainen ja 
toinen aariasento, liukuu ensimmaisen ja toisen aariasennpn va- 
luta, jossa ensimmaisessa aariasennossa nappaimistoelementti 
(3) on sopivimmin runko-osan (2) alia siten, etta nappaimisto (4) 
on ainakin osittain nakymattomissa, ja toisessa aariasennossa 



20 



25 



30 



on olennaisesti kokonaan esilta. 

15. Patenttivaatimuksen 10, 11 tai 12 mukainen menetelma, jossa 
elektroniikkalaitteeseen (1) muodostetaan ainakin yksi runko-osa 

(2) , tunnettu siita, etta elektroniikkalaitteen (1) toteutuks$$sa 
kaytetaan runko-osan ; (2) surrteen Xiertvvaa nappaimistoelementti^ 

(3) , johon nappaimisto (4) sijoitetaan 

16. Patenttivaatimuksen 15 mukainen menetelma, tunnettu siita, etta 
nappaimistoelementti (3), jolla on ensimmainen ja toinen aa- 
riasento, kiertyy ensimmaisen ja toisen aariasennon valilla, jossa 
ensimmaisessa aariasennossa nappaimistoelementti (3) on sopi- 
vimmin runko-osan (2) paalla siten, etta nappaimistoelementti (3) 
on nayton (5) suojana ja nappaimisto (4) on ainakin osittain naky- 




rn sopivrmmrn siten, etta nappaimisto 
naisesti kokonaisuudessaan esilla. 



17. Patenttivaatimuksen 16 mukainen menetelma, tunnettu siita, etta 
elektroniikkalaitteeseen (1 ) sijoitetaan toinen naytto (24) ja nap^- 



Saapunut : ^ A / 11/ i>« 10:10; <iooo^o«i — m . r>t«^ . . , — . _ 
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ejeKtroniiKkaiaitteen (1) .yh'der^^t^^m^^^^^^^ 
non aktivoimiseksi edullisesti silloin. kun nappaimistdelennentti (3) 
on ensimmaisessa aariasennossa. 



5 18. Jonkin patenttivaatimuksen 1 3-17 mukaihen menetelma, tunnettu 
slits, etta eleWroniikkalaitteeseen (l) sjljoiteltaan asennontutinisK 
tuselin (27) nappaimi^delementih (3) asennon tunnistamiseksi. 
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(57) Tiivistelma : 



Elektroniikkalarte (1) kasittaa edullisesti ainakin nap- 
paimiston (4), joka kasittaa ainakin yhden nappSimen 




10 (4j on jarjestetty nap- 
pSimistolevy ksi (16); jMbinittu nappatnii^td (4) on; totetj- 
tettu siten, etta se kSsrttaa rnyos kosk<^sherk3n eiimen 
(19), jonka paalle malnrt^i nappai^ 
jestetty siten, etta 'i&ppS^ 
litettavaksi kosketusherkk^aji elfmeen 
nappaimen (15a, 15to>*cofda1fei Usal&i el^^iickalalte 
(1 ) kasittaa vSlineet (21 . 22b) pair^iluskohdan seivma- 
miseksi kosketusherkasta elimesta (19), jolldih selvite- 
tyn painalluskohdan penjsteella on jarjestetty selvrtetta- 
vaksi se, mita nappSinta (15a, 15b) on painettu. 



Fig. 1 




Fig. 6 
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Electronic device and a method in an electronic device 

This invention relates to an electronic device according to the preamble 
of claim 1. This invention also relates to a method in an electronic 
5 device according to the preamble of claim 8. 

In order to improve mobile communications available for people, 
various mobile communication equipment, such as cordless phones 
and mobile stations, have been provided in the prior art. A very popular 
10 piece of mobile communication equipment is the mobile station, which 
can be, for instance, a digital mobile station operating in a mobile 
communication system based on a cellular network according to the 
GSM standard (Global System for Mobile Communications). 

15 Various devices for saving information, such as notebook computers, 
small hand-held computers or PDA (Personal Digital Assistant) devices 
are also known in the prior art. These devices can be used to save 
information given by the user, such as calendar data, notes, addresses 
and telephone numbers. Input of information in these devices usually 

20 takes place by means of a keyboard, but it is also possible to save 
textual information in some devices by writing it directly to a touch 
sensitive display by means of a stylus, for example. The performance of 
these devices is continuously increasing, and they already include 
many properties known from PC devices (Personal Computers). 

25 Extension cards according to the PCMCIA (Personal Computer 
Memory Card International Association) standard are available for 
some devices for coupling these devices to mobile stations, for 
example. Then it is possible to use PDA devices, for example, by 
means of radio waves, to send and receive telefax messages, short 

30 messages (SMS, Short Message Service) and other text files 
wirelessly. In this explanation, a PDA device means a device according 
to the above description. 

There are also known devices in which the operations of a mobile 
35 communication device and a PDA device have been combined. One 
such known device is the Nokia Communicator 9110, by which it is 
possible to connect to the Internet, use radiotelephone functions, such 
as receiving a call and selecting a number, and receive telefax 



2 

messages, for example. The properties of mobile communication 
devices, such as mobile stations, are continuously increasing and 
usually include operations for saving the telephone numbers of persons 
and companies, for example. In this specification, the term mobile 
5 station means a mobile station which includes operations of the above 
described PDA device or a corresponding device. 

In the present mobile stations as those described above and other 
electronic devices with a keyboard, the major problem in 

10 implementation is the large number of connection lines especially when 
the keyboard includes a large number of keys, such as the numerical 
keys and the alphabetical keys. The Nokia 9110 Communicator device, 
for instance, has both a numerical keyboard and an alphabetical 
keyboard essentially like the one in computers, but smaller. The 

15 operation of a keyboard is relatively simple, but because of the large 
number of connection lines, the application specific integrated circuit, 
ASIC, becomes rather large, and the increase in the price of the circuit 
also increases the price of the complete device. 

20 Each connection line requires the implementation of a connection 
element on the application specific integrated circuit. This connection 
element uses a lot more of the surface area of the semiconductor chip 
used for the implementation of the application specific integrated circuit 
than, for example, the implementation of other logic operations. Thus 

25 the number of connection lines increases the surface area of the 
semiconductor chip and, on the other hand, remarkably limits the 
number of functions that can be implemented on the ASIC. The number 
of connection lines of the ASICs used in mobile stations has not 
changed much between different generations. At the same time, the 

30 manufacturing technology of the application specific integrated circuits 
has developed from the line width of 0.55 \im to the line width of 0.18 
urn, and the packing density of the logic has become 16 times higher. 
Because similar development will probably continue, the connection 
lines will form a more considerable limitation for the implementation of 

35 application specific integrated circuits. 

Each keyboard connection line coupled to an application specific 
integrated circuit must be protected against an electrical static 
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discharge (ESD). A keyboard is very sensitive to problems caused by 
an electrical static discharge. Because of this, there have been 
problems with electrostatic protection of the keyboard in the design of 
mobile stations including PDA properties. With the present application 
5 specific integrated circuits, which have a line width of 0.25-0.35 \xm f it is 
not possible to implement sufficient electrostatic protection in the 
application specific integrated circuit internally, but the protection must 
be realized with components external to the application specific 
integrated circuit. This again results in the situation that the 
10 components that protect from an electrostatic discharge increase the 
surface area and price of the circuit board. The situation will become 
even more difficult in the future when the manufacturing technologies of 
application specific integrated circuits develop towards even more 
narrow line widths. 

15 

In mobile stations in which the keyboard is implemented in a sliding or 
turning element of the mobile station, the problem is the realization of 
the interface between the mobile station and the keyboard, because a 
prior art keyboard of a mobile communication device implemented with 

20 a circuit board requires more than ten separate signals. The more 
signals have to be taken over this interface, the more complicated, 
more expensive and more vulnerable to errors the implementation 
becomes. In addition, the keyboards implemented by means of a circuit 
board according to the above have the problem that they are relatively 

25 thick. 

A known electronic device like the one described above, in which an 
attempt has been made to solve the above described problems, has 
been presented in the US Patent No. 5,584,054. An electronic device 

30 comprises a touch sensitive display disposed in the body housing 
element, whereby the operations of the electronic device can be 
controlled by touching the activation areas of the display. The touch 
sensitive display also comprises a display area in which information 
used in mobile stations, such as telephone numbers, can be shown. In 

35 connection with the touch sensitive screen, there is provided a rigid 
cover arranged as movable with a hinge, which can be turned in a 
closed position over the touch sensitive display. In apertures made in 
the cover, there are also arranged mechanical activation elements, or 
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keys, ^so that when the activation elements are depressed when the 
cover is in the closed position, they touch the activation areas of the 
touch sensitive display and thus transmit the depression to the display 
for activating the functions of the device. The electronic device 
5 presented in the US Patent 5,584,054 operates as a mobile station 
when the cover is in the closed position. The electronic device also 
operates as a PDA device when the cover is in the opened position, 
whereby the operations of the electronic device can be controlled by 
touching the activation areas of the display directly with a finger or a 

10 pointed object resembling a pen. When the cover is in the opened 
position, depressing the keys has no effect, because in this position of 
the cover the movement of the keys does not extend to the touch 
sensitive screen. The hinge of the cover of the electronic device is 
provided with a switch, which recognizes the position of the cover and 

15 controls the operation of the electronic device. The cover also functions 
as a protective cover for the touch sensitive display. The prior art 
technology also provides mobile stations with a rigid, level, non- 
transparent cover, which protects the keyboard disposed in the body of 
the mobile station and which can be opened and closed. The cover is 

20 often provided with an opening, through which the display or display 
area of the mobile station can be read. Often the cover also includes 
the microphone of the mobile station, whereby the cover must be 
opened for the duration of the phone call. 

25 In an electronic device according to the invention described above it is 
not possible to use the keyboard and the whole display at the same 
time. When the cover is closed for using the keyboard, only a small 
portion of the possible display area is available for use. When a part of 
the display area is reserved as activation areas, it is not possible to 

30 present as much information on the display as in electronic devices with 
a separate keyboard and a display. When the cover of the electronic 
device is open and the electronic device is used by means of the touch- 
screen display, the whole display area is still not in use, because part of 
the display area is reserved as activation areas. In addition, it is difficult 

35 for the user to get any other feedback from pressing the activation area 
than possible changes on the display. 
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It is an object of this invention to provide an electronic device in which 
the whole display area and keyboard are available for use at the same 
time. According to the invention, this object can be achieved by 
implementing the keyboard instead of the display as a separate 
5 element which can be exposed by sliding or turning. Another object of 
the invention is to achieve an electronic device, in which the keyboard 
interface is much simpler than in the conventional solution. According to 
the invention, this object can be achieved by implementing the 
keyboard by means of a touch sensitive element. A third object of the 

10 invention is to provide a keyboard of an electronic device, which gives 
the user immediate feedback for the success of the depression of a 
key. According to the invention, this object can be achieved by placing 
a conventional keyboard mat or membrane over the touch sensitive 
element. A fourth object of the invention is to achieve a keyboard 

15 element of an electronic device, which would be considerably thinner 
compared to the prior art solutions. According to the invention, this 
object can be achieved by implementing the keyboard by means of a 
touch sensitive element. 

20 To put it more accurately, the electronic device according to the 
invention is characterized in what is set forth in the characterizing part 
of claim 1. In addition, the method according to the invention is 
characterized in what is set forth in the characterizing part of claim 8. 

25 The present invention provides considerable advantages as compared 
to the prior art solutions. When the electronic device has a keyboard 
disposed in a separate element, which is exposed by sliding or turning, 
it is not necessary to reserve certain areas of the display as activation 
areas for the keyboard, but the entire display area is available for 

30 displaying the information to be presented. When the keyboard is 
implemented with a touch sensitive element, the interface between the 
keyboard and the body of the electronic device becomes much simpler, 
and the number of I/O (input/output) signals can be reduced to two at 
the best, whereby the construction becomes much simpler, cheaper 

35 and less vulnerable to damage. When a prior art keyboard mat has 
been installed on the touch sensitive element, the user receives a good 
feedback when depressing a key, which is a very important property of 
a user interface. Especially people with large fingers will find it much 
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easier to use the small keys of mobile stations correctly, if the user has 
a good tactile feel of the keyboard. A good tactile feel can be provided 
for the user by using a keyboard mat similar to the conventional type on 
top of the touch sensitive element. 

5 

In the following, the invention will be described in more detail with 
reference to the accompanying drawings, in which 

Figure 1 shows an electronic device according to a preferred 
10 embodiment of the invention, in which the keyboard is 

implemented in an element which slides out. 

Figure 2 shows an electronic device according to Figure 1 seen from 
above and the keyboard element as pushed into the body of 
15 the device, 

Figure 3 shows an electronic device according to Figure 1 as seen 
from the section A-A. 

20 Figure 4 shows a schematic diagram of the electronic device and a 
preferred implementation of the touch sensitive element, 

Figure 5 shows an electronic device according to a preferred 
embodiment of the invention, in which the exposable 
25 keyboard is implemented in a turning element. 

Figure 6 shows the electronic device according to Figure 5 seen from 
above and the keyboard element in the closed position. 

30 A keyboard of an electronic device according to the invention can be 
used, for example, in PDA devices, portable computers and mobile 
stations. In this specification, a mobile station is used as an example of 
an electronic device. Figure 1 shows a mobile station 1 according to the 
invention, which comprises a keyboard element 3 and a body housing 

35 element 2, the front panel 2a of which includes a display 5, a 
microphone 6, an earphone 7 and possibly one or more function keys 
8. It is clear that, for instance, some of the function keys 8 can also be 
placed in an other part of the housing than the front panel 2a. The 
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keyboard element 3 includes the keyboard 4 of the mobile station. In 
addition, the body housing element includes a sensor element 27, such 
as a switch, which recognizes if the keyboard element 3 is out or 
pushed into the body housing element 2. 

5 

The display 5 is preferably a depression responsive touch sensitive 
liquid crystal display (LCD), which also recognizes a touch with a weak 
intensity. The liquid crystal display is provided with, for instance, a 
touch sensitive membrane or other corresponding and well known 

10 technology, which also recognizes the touching point. When the 
keyboard element is not exposed, or it is pushed into the body 2 as 
shown in Figure 2, this touch sensitive display 5 preferably comprises a 
group 9 of activation areas for activating the telephone functions of the 
device 1 by touching the activation areas 13 and preferably at least one 

15 display area 10 for presenting variable information, such as a telephone 
number, the state of the battery 1 1 of the device and the strength of the 
signal 12 received by the device 1. The user activates the operations 
normally by depressing the keys lightly with a finger, but the depression 
can also be carried out with a pointed object or the like, when the 

20 touch-recognition technology used allows it. The points to be 
depressed, or the activation areas 13 for activating different telephone 
functions of the device 1 can also be shown by rectangles, circles or 
corresponding figures drawn on the display 5 by the control program of 
the device 1 , combined with symbols or other markings in connection 

25 with the figures, when required. The size, shape and location of these 
activation areas 13 and the display area 10 can vary. In addition, there 
can be many separate display areas 10 on the display. 

The telephone functions mentioned above are preferably functions 
30 which can be performed in conventional telephones with a memory for 
telephone numbers and the corresponding names. Functions like this 
are calling, answering an incoming call and retrieving a telephone 
number from the memory. The number memory can be browsed, for 
example, by function keys 8 or by activation areas 13 created for 
35 browsing. 

Other functions that are well known from conventional mobile stations 
and PDA devices, such as handling text messages, saving telephone 
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numbers, keeping a calendar and selecting a ringing tone, are 
preferably performed when the keyboard element 3 is drawn out from 
the bottom of the body housing element 2. Then the user has a display 
area 10 with the full size of the display 5 available for the presentation 
5 of information and a good keyboard 4 for the input of information. It is 
also possible that part of the display 5 is reserved for the use of the 
activation areas 9, whereby only part of the area of the display 5 
remains for the use of the display area 10. However, when the 
keyboard element is drawn out, the need for activation areas is smaller, 
10 and thus more room remains for the display area than when the 
keyboard element 3 is pushed into the body housing element 2. 

Figure 3 shows a cross-section of a keyboard element 3 of a mobile 
station according to a preferred embodiment of the invention. This 

15 keyboard element 3 preferably comprises a housing element 14, a 
touch sensitive element 19 known per se and a keyboard mat 16 known 
per se, which in turn consists of keys 15a, 15b, spring means 17 and a 
support means 18. The spring means is preferably made of some 
elastic material, and it is fastened to both the support means and the 

20 key, thus tying the key and the support means elastically together. The 
purpose of the spring means is to enable the mobility of the keys so 
that the key can be pressed down 15b, and when the key is released, it 
returns up 15a. The support means 18 is preferably a plate made of 
rigid material with holes for each key 15a, 15b supported by a spring 

25 means 17. The support means 18 is fastened at the edges securely to 
the housing 14 of the keyboard element so that when the keys are up 
15a, the touching element 20 of each key is essentially at the same, 
specified distance from the touch sensitive element. This distance can 
be, for example, 0.3-1.0 mm. 

30 

The implementation of the keyboard 4 is such that a keyboard plate 16 
is placed over the touch sensitive element 1 9. This keyboard plate is 
installed over the touch sensitive element as fixed. The keyboard plate 
is preferably a keyboard mat, whereby the user gets a good tactile feel 
35 of the keyboard and as good feedback as possible when a key is 
depressed. Then an experienced writer can write merely on the basis of 
the feel and looking at the writing on the display. In the scope of this 
invention, the keyboard plate 16 can also be a membrane (not shown), 
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preferably a bubble membrane, on which key markings have been 
made for showing the places of the keys 1 5a, 1 5b. An alternative way 
for manufacturing the keyboard plate 16 is to form the keyboard plate 
16 of separate keys and a supporting plate (not shown). One more 
5 alternative is to manufacture the keyboard plate 16 with two-phase 
injection moulding. Then the frame is made of rigid material, such as 
rigid plastic, and in the second phase its holes are filled by injection 
moulding with some softer and more elastic material, such as a soft 
plastic mixture, thus forming the keys (15a, 15b) so that the frame and 
10 the keys form a solid entity. 

The touch sensitive element 19 can be implemented so, for instance, 
that it is preferably formed of two essentially rectangular membranes of 
the same size 19a, 19b (Figure 4), which are arranged at a specified 

15 distance from each other and preferably essentially parallel. The 
membrane on top, or the one on which the touch is targeted, is made of 
some resistive material. On the upper membrane there are two 
conductors Xin, Yin connected on adjacent sides, and the other sides 
are connected to the 0 potential. On the lower membrane there are also 

20 conductors Xout and Yout connected on adjacent sides. Xin and Xout 
are connected on the same sides of the membranes 19a, 19b and 
essentially at the same points. Correspondingly, Yin and Yout are 
connected on the same sides of the membranes 19a, 19b and 
essentially at the same points. 

25 

When a key is pressed down 1 5b, the touching element 20 presses the 
touch sensitive element 1 9 below it with such a great strength that the 
upper membrane 19a touches the surface of the lower membrane 19b, 
and thus a contact is created between the membranes. An A/D 

30 converter 22b detects the depression by examining at times, which is 
called polling, whether a key has been depressed. For the duration of 
the polling, a constant voltage is preferably switched from the D/A 
converter 22a to the Xin line, for example, and the voltage of the Xout 
line is measured. If the voltage differs essentially from zero, a key has 

35 been depressed, whereupon the X coordinate is calculated from the 
voltage value. The voltage in the Xout line is the higher the closer the 
contact point is to the edge to which the conductors Xin and Xout are 
connected. After this, the Y coordinate is received in a corresponding 
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manner preferably by switching a constant voltage to the Yin line from 
the D/A converter 22a and by measuring the voltage of the Yout line. 
The voltage in the Yout line is also the higher the closer the contact 
point is to the edge to which the conductors Yin and Yout are 
5 connected. For the duration of specifying the X coordinate, Yin is 
switched to a high-impedance mode to prevent it from distorting the 
measurement result. Correspondingly, Xin is switched to a high- 
impedance mode when the Y coordinate is being specified. 

1 0 Another alternative method for manufacturing a touch sensitive element 
19 is to use an EMFi membrane (not shown). The EMFi membrane 
consists of a porous polypropylene membrane, which is coated with an 
electricity conducting metal layer. The pores of the polypropylene 
membrane have an electric charge, whereby the force effect targeted at 

15 the EMFi membrane presses the porous polypropylene membrane, 
which causes a change in the intensity of the electric field of the EMFi 
membrane. This again causes a transfer of charges between metal 
surfaces. This transfer of charges can be detected by switching the 
metal surfaces to an external electrical circuit, in which the current 

20 strength in this circuit is measured. 

Because in a mobile station 1 according to a preferred embodiment of 
the invention, the keyboard 4 is implemented by using a touch sensitive 
element 19, there is much more room left on the circuit board (not 

25 shown) for other components. Alternatively, the circuit board can be 
made thinner or its size reduced considerably, whereby the 
manufacturing costs of the mobile station 1 are also substantially 
reduced. This is due to the fact that in the prior art implementations the 
keyboard is normally constructed on a circuit board. In a mobile station 

30 1 according to the invention, only four lines need to be drawn on the 
circuit board for the keyboard. 

With a mobile station 1 according to a preferred embodiment of the 
invention, it is very easy to change the keyboard 4 to one with a 
35 different appearance, location, number or meaning of the keys 15a, 
15b. This can be done by changing the desired keyboard mat 16 to the 
mobile station and by programming the coordinates and meaning of the 
keys in place of the old ones. It is also possible to save many different 
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keyboard appearances to the memory 23 of the mobile station 1, 
whereby the keyboard can be changed by changing the keyboard mat 
1 6 to the mobile station 1 and by selecting the setting corresponding to 
the keyboard mat 16 from the menu of the mobile station 1. This 
5 provides, among other things, the advantage that companies that 
manufacture mobile stations need not manufacture different mobile 
stations for each different language area, but the same model of a 
mobile station can be used in all the places where the same 
telecommunications standard is used. The manufacturers need to take 

10 the appearance of the keyboard 4 into account at the end of the 
manufacturing process by installing the correct keyboard mat 16 in the 
mobile station and by selecting from the menu of the mobile station 1 
the setting which corresponds to the keyboard mat 16 or by 
programming the coordinates and meaning of the keys in place of the 

1 5 old ones. 

The mobile station can also be implemented so that the keyboard 
element 3 is arranged in relation to the body housing element 2 as 
turning by means of at least one hinge 26 as shown in Figure 5. In this 

20 case the display 5 and the keyboard 4 are located preferably so that 
when the keyboard element 3 is in the closed position, or the keyboard 
element functions as protection for the display 3, the keyboard 4 is 
within the mobile station 1. In order to make it possible to use the 
telephone functions without turning the keyboard element out, another 

25 display 24 and another keyboard 25 are preferably arranged in the 
mobile station as shown in Figure 6. This other keyboard 25 preferably 
comprises only the keys needed for using all the telephone functions. 
The other display 24 is preferably such that all the necessary 
information for using the telephone functions can be shown on it. 

30 

It is clear that in practical applications, the mobile station 1 according to 
the invention can differ from the embodiments described above. For 
example, the mobile station 1 can be implemented so that the keyboard 
is disposed in the body housing element 2 and the display 5 in an 
35 exposable, sliding or turning display element. It is also possible to 
install both the keyboard 4 and the display in the body housing element 
2, but then the size of the mobile station would become larger than in 
the embodiments described above. 
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The present invention is not limited to the above described 
embodiments only, but its details can be modified without departing 
from the scope defined by the attached claims. 
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Claims 



1. An electronic device (1), which preferably comprises at least a 
keyboard (4), which keyboard comprises at least one key (15a, 
5 15b) for controlling the functions of the mobile station (1), which 

keyboard (4) is arranged as a keyboard plate (16), characterized 
in that said keyboard (4) also comprises a touch sensitive element 
(19), that said keyboard plate (16) is arranged as fixed over the 
touch sensitive element (19) so that the depression of a key is 

10 arranged to be transmitted to the touch sensitive element 

essentially at the point of the key (15a, 15b), and that the 
electronic device (1) comprises means (21, 22b) for determining 
the point of depression in the touch sensitive element (19), 
whereby it is arranged to be determined on the basis of the 

15 determined point of depression which key (15a, 15b) has been 

depressed. 
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An electronic device (1) according to claim 1, characterized in 
that the keyboard plate (1 6) is a keyboard mat. 

An electronic device (1) according to claim 1, characterized in 
that the keyboard plate (1 6) is a bubble membrane. 



4. An electronic device (1) according to any one of the claims 1, 2 or 
25 3, characterized in that it comprises a sliding keyboard element 

(3), in which the keyboard (4) is disposed. 



5. An electronic device (1) according to claim 4, which comprises at 
least one body housing element (2), characterized in that the 

30 keyboard element (3), which has a first and a second extreme 

position, is arranged as sliding between the first and the second 
extreme position, and in the first extreme position the keyboard 
element (3) is preferably under the body housing element (2) so 
that the keyboard (4) is at least partly invisible, and in the second 

35 extreme position the keyboard element (3) is preferably so that the 

keyboard (4) is essentially entirely exposed. 
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An electronic device (1) according to any one of the claims 1 , 2 or 
3, which comprises at least one body housing element (2), 
characterized in that it comprises a keyboard element (3) 
arranged as turning in relation to the body housing element (2), in 
which keyboard element the keyboard (4) is disposed. 

An electronic device (1) according to claim 6, characterized in 
that the keyboard element (3), which has a first and a second 
extreme position, is arranged as turning between the first and the 
second extreme position, and in the first extreme position the 
keyboard element (3) is preferably placed over the body housing 
element (2) so that the keyboard element (3) functions as 
protection for the display (5) and the keyboard (4) is at least partly 
invisible, and in the second extreme position the keyboard element 
is preferably so that the keyboard (4) and the display (5) are 
essentially entirely exposed. 

An electronic device (1) according to claim 7, characterized in 
that another display (24) and another keyboard (25) are arranged 
in it for activating one or more functions of the electronic device (1 ) 
preferably when the keyboard element (3) is in said first extreme 
position. 

An electronic device (1) according to any one of the claims 4 to 8, 
characterized in that it comprises a position recognizing element 
(27) for recognizing the position of the keyboard element (3). 

A method for recognizing the depression of a key (15a, 15b) of the 
keyboard (4) of an electronic device (1), which keyboard (4) is 
used for controlling the functions of the electronic device (1), in 
which method the keys are formed into a keyboard plate (16), 
characterized in that the keyboard (4) is formed of a touch 
sensitive element (19), over which the keyboard plate (16) is 
arranged as fixed so that the depression of a key is transmitted to 
the touch sensitive element (19) essentially at the point of a key 
(15a, 15b), and that the point of depression in the touch sensitive 
element (19) is determined in the electronic device (1), whereby on 
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the basis of the determined point of depression it is determined 
which key (15a, 15b) has been depressed. 

11. A method according to claim 10, characterized in that the 
5 keyboard plate (16) is a keyboard mat. 

12. A method according to claim 10, characterized in that the 
keyboard plate (16) is a bubble membrane. 

10 13. A method according to any one of the claims 10, 11 or 12, 
characterized in that the electronic device (1) is provided with a 
sliding keyboard element (3), in which the keyboard (4) is 
disposed. 

15 14. A method according to claim 13, in which at least one body 
housing element (2) is formed in the electronic device, 
characterized in that the keyboard element (3), which has a first 
and a second extreme position, slides between the first and the 
second extreme position, and in the first extreme position the 

20 keyboard element (3) is preferably under the body housing 

element (2) so that the keyboard (4) is at least partly invisible, and 
in the second extreme position the keyboard element (3) is 
preferably so that the keyboard (4) is essentially entirely exposed. 

25 15. A method according to any one of the claims 10, 1 1 or 12, in which 
the electronic device (1) is provided with at least one body housing 
element (2), characterized in that the implementation of the 
electronic device (1) includes a keyboard element (3) turning in 
relation to the body housing element (2), in which keyboard 

30 element the keyboard (4) is disposed. 

16. A method according to claim 15, characterized in that the 
keyboard element (3), which has a first and a second extreme 
position, turns between the first and the second extreme position, 
35 and in the first extreme position the keyboard element (3) is 

preferably placed over the body housing element (2) so that the 
keyboard element (3) functions as protection for the display (5) 
and the keyboard (4) is at least partly invisible, and in the second 
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extreme position the keyboard element (3) is preferably so that the 
keyboard (4) and the display (5) are essentially entirely exposed. 

17. A method according to claim 16, characterized in that the 
5 electronic device (1) is provided with another display (24) and 

another keyboard (25) for activating one or more functions of the 
electronic device (1 ) preferably when the keyboard element (3) is 
in said first extreme position. 

10 18. A method according to any one of the claims 13 to 17, 
characterized in that the electronic device is provided with a 
position recognizing element (27) for recognizing the position of 
the keyboard element (3). 



(57) Abstract : 



An electronic device (1) comprises preferably at least 
a keyboard (4), which comprises at least one key 
(15a, 15b) for controlling the functions of a mobile 
station (1). This keyboard (4) is arranged as a 
keyboard plate (16). Said keyboard (4) is implemented 
so that it also comprises a touch sensitive element 
(19), over which said keyboard plate (16) is arranged 
so that the depression of a key is arranged to be 
transmitted to a touch sensitive element (19) 
essentially at the point of a key (15a, 15b). In addition, 
the electronic device (1) comprises means (21, 22b) 
for determining the point of depression from the touch 
sensitive element (19), whereby on the basis of the 
determined point of depression it is determined which 
key (15a, 15b) has been depressed. 
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